Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.003 Å; R factor = 0.040; wR factor = 0.117; data-to-parameter ratio = 14.8.
Related literature
For the pharmacological properties of adamantane derivatives and adamantyl-1,2,4-triazoles, see: Vernier et al. (1969) ; El-Emam et al. (2004 , 2013 ; Al-Deeb et al. (2006) ; Kadi et al. (2007 Kadi et al. ( , 2010 . For related adamantyl-1,2,4-triazole structures, see: Al-Tamimi et al. (2010) ; Al-Abdullah et al. (2012) ; El-Emam et al. (2012) . For the synthesis of the starting material, see El-Emam & Ibrahim (1991) . For ring conformations and ring puckering analysis, see: Cremer & Pople (1975) .
Experimental
Crystal data C 26 H 37 N 5 S M r = 451.67 Triclinic, P1 a = 10.5618 (2) Å b = 11.2123 (2) Å c = 11.3084 (2) Å = 89.974 (1) = 77.619 (1) = 70.842 (1) V = 1232.03 (4) Å 3 Z = 2 Cu K radiation = 1.33 mm À1 T = 296 K 0.69 Â 0.51 Â 0.39 mm
Data collection
Bruker APEXII CCD diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2009) T min = 0.460, T max = 0.626 13169 measured reflections 4319 independent reflections 3986 reflections with I > 2(I) R int = 0.025 Refinement R[F 2 > 2(F 2 )] = 0.040 wR(F 2 ) = 0.117 S = 1.08 4319 reflections 291 parameters H-atom parameters constrained Á max = 0.22 e Å À3 Á min = À0.19 e Å À3 Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 
Comment
Adamantane derivatives were early recognized for their diverse biological activities including antiviral activity against the influenza (Vernier et al., 1969) and HIV viruses (El-Emam et al., 2004) . In addition, adamantane derivatives were reported to exhibit marked antibacterial (Kadi et al., 2007 (Kadi et al., , 2010 and anti-inflammatory (El-Emam & Ibrahim, 1991) activities. In continuation of our interest in this area, we now describe the synthesis and structure of the title compound, (I).
The piperazine ring (N1/N2/C8-C11) ring, Fig. 1 , adopts a chair conformation, with puckering parameters: Q = 0.5829 (17) Å, θ = 176.42 (17)°, and φ = 221 (3)° (Cremer & Pople, 1975 ) and a maximum deviation of 0.257 (1) Å at atom N1. The dihedral angle between the piperazine ring and the triazole (N3-N5/C13/C16) ring is 79.47 (9)°. The triazole (N3-N5/C13/C16) ring forms the dihedral angle of 53.07 (10)° with the benzene (C1-C6) ring. In the crystal, no significant intermolecular interactions beyond the expected packing contacts are observed.
Experimental
A mixture of 527 mg (2 mmol) of 3-(1-adamantyl)-4-ethyl-4H-1,2,4-triazole-5-thiol (El-Emam et al., 1991) , 1-benzylpiperazine (353 mg, 2 mmol) and 37% formaldehyde solution (1 ml), in ethanol (8 ml), was heated under reflux for 15 min until a clear solution was obtained. Stirring was continued for 12 h at room temperature and the mixture was allowed to stand overnight. Cold water (5 ml) was slowly added and the mixture was stirred for 20 min. The precipitated crude product were filtered, washed with water, dried, and crystallized from ethanol to yield 759 mg (84%) of the title compound (C 26 H 37 N 5 S) as crystals. m.p.: 441-443 K. Single crystals suitable for X-ray analysis were recrystallized from CHCl 3 :EtOH solution (1:1; 5 ml) through slow evaporation at room temperature. 
Refinement
All H atoms were positioned geometrically [C-H = 0.93, 0.96, 0.97 or 0.98 Å] and refined using a riding model with U iso (H) = 1.2 or 1.5(methyl group)U eq (C). 
Figure 1
The molecular structure of the title compound with 30% probability displacement ellipsoids.
3-(Adamantan-1-yl)-1-[(4-benzylpiperazin-1-yl)methyl]-4-ethyl-1H-1,2,4-triazole-5(4H)-thione
Crystal data C 26 H 37 N 5 S M r = 451.67 Triclinic, P1 Hall symbol: -P 1 a = 10.5618 (2) Å b = 11.2123 (2) Å c = 11.3084 (2) Å α = 89.974 (1) Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.22677 (5) 0.18527 (4) 0.13850 (5) 0.06851 (17) (7) 0.0504 (7) −0.0141 (5) −0.0069 (5) 0.0036 (5) N2 0.0565 (7) 0.0367 (6) 0.0529 (7) −0.0188 (5) −0.0140 (5) 0.0067 (5) N3 0.0568 (7) 0.0347 (6) 0.0569 (7) −0.0198 (5) −0.0113 (5) 0.0030 (5) N4 0.0538 (7) 0.0387 (6) 0.0552 (7) −0.0200 (5) −0.0097 (5) 0.0024 (5) (10) 0.0552 (9) −0.0231 (7) −0.0052 (7) 0.0060 (7) C9 0.0550 (9) 0.0611 (10) 0.0500 (9) −0.0230 (7) −0.0024 (7) 0.0006 (7) C10 0.0444 (7) 0.0501 (8) 0.0556 (9) −0.0092 (6) −0.0070 (6) 0.0005 (6) C11 0.0489 (8) 0.0602 (10) 0.0550 (9) −0.0087 (7) −0.0072 (7) −0.0058 (7) C12 0.0667 (9) 0.0372 (7) 0.0594 (9) −0.0247 (7) −0.0200 (7) 0.0123 (6) C13 0.0552 (8) 0.0384 (7) 0.0572 (9) −0.0184 (6) −0.0151 (7) 0.0047 (6) 
